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INTRODUCTION 
Chaetotaxy plays a very important role in the identifica¬ 
tion of larval mosquito species, because it displays characters 
that permit specific determination most easily. 
Most chaetotaxy studys are limited to or emphasize the 
fourth instar and. may describe only the most prominent hairs0 
The amount of work published on the identification of early 
instar mosquito larvae has been relatively slight, particularly 
neglected are the second and third instars. 
This study describes and compares the chaetotaxy of the 
head, thorax, abdernen and terminal segments of the last three 
larval instars of Aedes (Ochlerotatus) communis (DeGeer), Its 
purpose is to investigate characteristics of the chaetotaxy for 
possible utility in distinguishing the different instars and also 
for generic and phylogenetic studies, 
Aedes (Ochlerotatus) communis (DeGeer) occurs in forested 
regions across the northern United States, Canada, Alaska, Siberia 
and northern Europe. It was first described by DeGeer in 17?6 from 
type locality Europe, have at least 12 synonyms. Larval Aedes 
communis occur in pools filled by melting snow in the spring. 
The larvae are restricted to deep pools in both deciduous and 
evergreen forests, and always confined to the deeper parts. 
The fourth instar larva was originally described in the 
1850*s and redescribed several times, however, the knowledge of 
the chaetotaxy still is not complete. No description of the 
l 
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second instar has been published and only a brief note on the 
third instar. The first instar larval chaetotaxy has been des¬ 
cribed briefly. 
Chapman and Barr (1964) described a new subspecies of 
Aedes communis (Aedes communis nevadensis) from western north 
America, so the present study might serve as a basis for future 
studies in geographic variation. 
/ 
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LITERATURE REVIEW 
First Instar 
Since 1917, when Howard, Dyar and Knab first described 
the fourth stage larva of numerous species, subsequent authors 
followed in almost the same line. Until 1929. Aedes flavescens 
Muller was the first north American species of mosquito to be 
examined in all its stages by Hearle. Hurlbut (1941) gave keys 
to four first instar Anopheles.of the eastern United States, 
Dodge (1945) in his Doctorial thesis realizing the very little 
attention given to the early larval instars, studied and made 
keys to the first stage larvae of 59north American species of 
mosquitoes, He concluded that specific and generic differences 
are as well marked in the first instar as in the fourth, and the 
same characters used in determing fourth stage larvae may apply 
to the first stage larvae, 
Bohart (1954) used the terminal antennal appendages, the 
spiculation of the antenna, the number and shape of the comb 
scales and pecten teeth, the relative development of the pentad 
hairs as compared with the siphon hair and the lateral hair of 
the anal segment, the extent of the primary sclerotized area 
at the end of the siphon tube, the position of the dorsal pre- 
apical bristle, and the shape of the anal gills to identify 14 
species of first instar larvae of California Aedes. He indicated 
that the absence of the ventral brush in the first instar and 
its presence in the three later stages is diagnostic for 
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California genera,, but in other areas this difference does not 
apply to Wyeonlyia, the species of which have no brush in any 
stage. Also, Price (I960) described and figured 19 first instar 
Aedes species from Minnesota; Lake (1963) described the first 
instar larvae of Aedes cantator (Coquillett) and A, solliciuans 
(Walker). Dodge (1966) included 18 species in his dissertation, 
and presents a key to all the north American species whose first 
instar larvae were known. Lake (1968) redescribed the first 
instar larvae of A. aurifer' (Coquillett) and A. grossbecki Dyar 
& Knab. 
Second and Third Instar 
Compared to the fourth instar, the amount of work published 
on the identification of early instar mosquito larvae has been 
relatively slight, particularly the second and third instars. 
In general the same structures used in the fourth instar 
are of value in the second and third even though they may be less 
/ 
developed. There is an obvious tendency for hairs to become more 
branched at each molt. 
Characters of the chaetotaxy usually play the important 
role in destinguishing between the instars. Occurrance of tran¬ 
sitory hairs (hairs appearing for the first time in the second 
/ 
or third instar, such as mesothorax hair 8, metathorax hair ? 
of third instar), differences in the number of branches and 
length in ontogenetically homologous hairs, differences in the 
numbers of cratal and precratal hairs, and in some species, 
differences in the numbers of comb scales and pecten teeth are 
/ 
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the most obvious characteristics of .the chaetotaxy useful in 
distinguishing between the instars. 
Mitrofanova (1929) used head length and air siphon length 
to separate second and third instar larvae of Anopheles maculi- 
pennis Meig. The same characters were used to determine the 
larval stadia of Aedes aegypti L„, A. trivittatus (Coq.), Gulex 
apicalis Adams and Anopheles quadrimaculatus Say by Abdel-Malek 
and Goulding (1948). Breland (1949) studied the immature stages 
of Megarhinus septentrionalis Dyar & Knab, indicated each instar 
could usually be identified by the number of branches in the 
lower tuft of the dorsal brush. Hedeen (1959) distinguished the 
second from third instars of all 12 Psorophora species in the 
United States by the shape of the siphonal apodeme. Bohart and 
Washino (1957) described the second and third instar larvae of 
12 California Culex species according to the number of upper 
and lower head hairs, the pentad formula, the number of comb 
i 
scales and branches of the siphonal tufts. 
In general, third instars have smaller heads and fewer 
branches in all hairs than the fourth instars. The most reliable 
methods of detecting third instars is to examine the anal saddle 
which is larger in fourth instars, third instars usually have the 
saddle extending a third or less down the sides of the anal seg¬ 
ment, the lateral hair is practically always near the ventral 
edge of the saddle in the thirds, the only obvious exception is 
A. r opal pus which has a short saddle in the fourth instar with 
the lateral hair placed below the saddle. (Barr, 1958)» 
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Dodge (1963) presented a key to separate the second to fourth 
instar larvae of the eastern United States and Canada west to 
and including Texas and Manitoba, this is the first major 
attempt to include the second and third as well as the fourth 
instars of north American species in a single key. Knight 
1964) provided a table to separate the second and third larval 
instars of A. sollic-itan and A. taeniorhynchus by using the 
character of width of head capsule, number of comb scales, number 
of pecten teeth and the number of ventral brush. Usually, the 
range or average number of comb scale and pecten teeth in most 
paper is routinely given to describe the second and third instars. 
Only in a few instances have they been studied from the view 
point of distinguishing between instars. Smith (1965b) indi¬ 
cated the position of the saddle hair and the shape of the saddle, 
the width of the head capsule, the ratio of adult to larval eyes, 
the ratio between head and collar, head and labial plate, labial 
plate and foramen and the ratio of the siphonal atrium or felt- 
chamber all are useful and reliable characters in differentiating 
the second and third instar Aedes larvae, but no single criterion 
was found to be reliable in separating all second from all third 
instars 0 In 1969, she studied the 25 species of larval iVedes 
of.New England and presented a key to defferentiate the four 
larval instars. Mackenzie (1966) in his study of the chaetotaxy 
of the second and third instar larvae of A., abserratus (F„ & Y.) 
concluded three characters of the chaetotaxy were shown to be of 
use in separating the second from the third instar in the foil¬ 
'd 
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owing order of reliability, 1), the presence or absence of 
transitory hairs on the meso- and metathorax. 2). an almost 
complete difference in the number of branches per hair in the 
ventral anal brush, and 3). a minimum of overlap in the bran¬ 
ching of certain hairs which permitted the use of a combination 
of two or more of these hairs. 
Fourth Instan 
Many characters have been used to differentiate fourth 
instar larvae from earlier instars, but there does not appear 
to be a universally applicable method. Each group of species 
has its own characteristics. 
Many authors believed that in most species of mosquitoes, 
the anal segment is completely ringed in the fourth instar, 
while the earlier instars possess an incompletely ringed anal 
segment. This condition is true for all Minnesota Psoropfrora 
Culiseta, Uranotaenia saophirina and some species of Aedes ( 
Barr,1958 ), the all Califorina Culex (Bohart and Washino 1957), 
Uranotaenia anhydor (Belkin and McDonald 1956), and for all 
United States Psorophora (Hedeen 1959). In the Aedes species, 
some possess a completely ringed anal segment in the fourth 
instar, such as A. infirmatus Dyar and Knab (Breland 1951), 
A. taeniorhynchus (Wiedemann) (Knight 1964); some possess an 
incompletely ringed anal segment, such as A. pulchritarsis 
(Montchadsky 1926-27), A. muelleri Dyar and A. purpureipes 
Aitken (McDonald 1957b). Smith (1965b) concluded that in those 
species in which the anal segment is not completely encircled 
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by the saddle, the. fourth instar larvae in eastern north 
America can be recognized most reliably by the position of the 
saddle hair and the shape of the saddle. The only species in 
which the anal segment is completely ringed in all larvae 
instars is Toxorhynchites rutilus septentrionalis (Dodge 1964). 
In addition to the characters mentioned above, there are 
some other characters that'may be used in distinguishing the 
fourth instar. Montchadsky (1926-2?) separated the fourth 
instar from earlier instars'of A. pulchritarsis by the length 
of anal gills. In Anopheles punctipennis Say the conspicuous 
structures of the last instar larvae which differ from earlier 
stages are the five pairs of palmate hairs of abdominal segments 
III-VII, the transparent area between the abdominal segment and 
the little two lobed projections of the prothorax (Smith 1914). 
In the genus Orthopodomyia, many species acquire dorsal 
sclerotized plates on the distal abdominal segments in the fourth 
instar (Edwards 1932). Barr (195*0 and many other authors utilized 
the number of branches of the upper and lower hairs to identify 
fourth instar larvae of A. vexan and they found the amount of 
branching of a hair may not be rigidly determined genetically, 
environmental factors such as temperature may alter the expression 
of such a genetic trait. In addition to these characters, head 
and siphon lengths and widths (Mitrofanova 1929, Abdel-Malek and 
Goulding 1948, Jones 1953, Knight 1964), hair branching (Breland 
1949, Barr 1958), and number of comb scales and pecten teeth 
(Knight 1964) have been used to distinguish the fourth from 
9 
earlier instars. 
In addition to instar recognization, many papers indicate 
larval differences between species. Breland (195D mentioned 
that larvae of A. scapularis can be easily distinguished from 
those of A0 infirmatus and A. trivittatus on the basis of di¬ 
fferences in shape of comb scales. The same character was used 
by Chapman & Barr (1964) to identify a new western variety A. 
communis nevadensis from typical A. communis. The branches of 
anal segment hair 2j the number of comb scales and the situation 
of anal plate were utilized to separate fourth instar larvae of 
five species in the punctor complex (A0 punctor\ A. 
A. aboriginis \ A© hexodontus and A. punct odes) by Knight (1 95-l) ° 
Smith (1965a) indicated the only constant difference found for 
differentiating between larvae of A. communis and A© inplicatus 
from a Colorado community was the structure of the saddle spines. 
Generally, fourth instar larvae of the Culicidae have been 
studied intensively for taxonomic purpose© However little pub¬ 
lished work is available on the identilication of earlier instar 
mosquito larvae, particularly the second and third instars nave 
been neglected. This is ture for the literature on larval Aedes 
communis and its chaetotaxy. 
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METHODS AND PROCEDURES 
Materials x 
All specimens were collected from Chesterfield pool near 
Amherst, this pool is a melting snow pool, shaded by deciduous 
and evergreen trees, about 3 fset deep and 30 fset long, located 
along the right hand side of Route 1^3, approximately half mile 
east of the Chesterfield town line. Most second and third instar 
larvae and some fourth instar larvae'were provided by Mr, Duncan 
MacKenzie, these larvae were collected during April and May 1967- 
A small portion of the third instar and most fourth instar larvae 
were collected on May 1969. Other species collected from the same 
place included A. excrucians t A. intruders, Ac cinereus, A, 
canadensis and A. diantaeus. 
Specimens were collected from the breeding site with a 
long-handed enamel dipper, a sufficient volume of water and fine 
debris from the original breeding site were included to insure an 
adequate food supply for the rearing works. These materials were 
then transported back to the laboratory in a glass jar. Some of 
the mature larvae were killed with hot water and preserved in 70% 
alcohol for subsequent observations. The young larvae were pre¬ 
served directly in alcohol. Other specimens were individually 
reared in a glass vial using the water and fine debris from the 
original collecting site, a cork was placed in the mouth of the 
vial to prevent dust on the water surface. A pipette was used in 
all transfer procedures. Each specimen was identified, by a 
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separate collection number* All information on each specimen was 
recorded under this number. 
The larvae were reared at room temperature and the containers 
were placed away from direct sunlight and excessive heat. During 
daily inspection, if moulting had occurred, the larvae were killed 
in hot water and preserved in a vial of 70% alcohol with their 
cast shins. 
Some of the second, third and fourth instar larvae were mount¬ 
ed on microscope slides. 
All these procedures were undertaken with great care to 
prevent injury, 
Identification to Species 
In species diagnosis, emphasis is placed on the length and 
branching of certain hairs; the shape and number of comb scales on 
abdominal segment VIII; and the shape and number of pecten teeth 
and their arrangement in relation to the insertion of the siphon 
hair. 
In Aedes communis, the head capsule is brown with darker 
sutures; the antenna is shorter than the head and is barb, both 
head hairs 5 and 6 are normally single in all instars; prothoracic 
hairs 1-3 are of two or three distinstly different lengths; comb 
scales are numerous and overlapping; the siphonal tuft is inserte- 
d .beyond the pecten teeth which are less than half as long as the 
siphon; the saddle is incomplete in the fourth instar. 
Criteria for Obtaining Known Instars 
The first instar larva was easily recognized by the pre- 
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sence of the egg burster and absence of the ventral brush* The 
fourth instar larvae were recognized by the large body size and 
the anal segment with saddle extending about 3/4 down the sides. 
The second instar larvae and the associated cast skins of first 
instars were obtained by placing first instar specimens in indi¬ 
vidual vials until the first molt. Later instar larvae and cast 
skins were obtained from the second and third molts. 
Procedure for Mounting Larvae on Microscope Slides 
1. The larvae were removed from alcohol with a curved insect pin 
and placed in small dishes of various concentrations of warm 
lactic acid for two to seven days according to the degree of 
pigmentation* Usually second instar larvae were placed in 50/ 
lactic acid for two or three hours, third instar for one day 
and fourth instar larvae in 85/ lactic acid for three to seven 
days * 
2. A drop of Hoyer’s medium was placed on the center of each 
slide. 
3. The specimen was removed from lactic acid and placed in 70/ 
alcohol for a few minutes, then slide was placed under a dissect¬ 
ing microscope. Each specimen was partly severed or cut between 
the seventh and eighth segments of the body by using two insect 
pins, this facilitated proper positioning of the siphon and anal 
segment allowing them to turn and lie flat. 
4. Four or five drops of Hoyer’s medium were spread to cover the 
specimen. The specimen was repositioned if necessary. 
5. The necessary amount of Hoyer’s medium (one or two drops) 
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was applied to a coverslip and it was placed on the specimen. 
To avoid crushing the specimen, the coverslip was supported with 
small pieces of broken coverslips. 
6. After the mounts were finished, the slides were placed in 
an oven heated by electric bulbs, about 105^ F, for several days. 
7. The slides were then sealed with nail polish around the edges 
of the cover slides and returned to the oven for one or two days. 
Hoyer's medium was used as the mounting medium because of 
its outstanding clearing optical properties, many structures not 
# 
visible in balsam mounts are beautifully clear in Hoyer's, par¬ 
ticularly the minute setae and the fine branches of hairs. 
Hairs Examined 
The complete chaetotaxy of the head, thorax, abdomen and 
terminal segment of second, third and fourth instar larvae was 
described except the number of ventral brush hairs and the hair 
of the siphon valves, omitted because they could not be adequate¬ 
ly observed. 
In this study, the position of each hair is illustrated 
by drawings rather than word descriptions. The branching and the 
length of each hair are illustrated by statistical analysis 
V 
.which included the mean in microns, standard deviation, standard 
error of the mean, the mode and the range in microns. Hair barb¬ 
ing and sclerotization are also described if present. 
A minimum of fourty eight observations were made for the 
study. No destinction was made between the hairs on the right 
and left sides, one or both hairs on a specimen were observed 
14 
depending on whether or not they were clearly seen and properly 
positioned. 
Measurements 
\ 
Measurements were made with a phase contrast microscope 
equipped with a 10X micrometer ocular, objectives of 10X and 
43X provided magnification of 100X and 43OX, at 100X and 430X 
each division of the micrometer was calibrated to 11.25 and 
2.6?. microns respectively. Length was recorded in micrometer 
units and converted to microns after the statistics were calcu¬ 
lated. 
The position of each hair was established by using a bi¬ 
nocular dissecting microscope for larger hairs, magnifications 
of 72X was found to be sufficient. The minute hairs such as 
head hair 4 and abdomen hair 0 could only be seen at a magni¬ 
fication of 430X with the phase contrast microscope. 
For the purpose of description, the hairs were categori¬ 
zed as macroscopic and microscopic hairs. The macroscopic hairs 
are large and usually barbed hairs in which branching is easily 
seen under lower power. The microscopic hairs are aspiculate and 
usually shorter and thinner than the macroscopic hairs. In 
branched hairs, the longest branch was measured. Only hairs re¬ 
asonably straight and horizontal to the microscope stage were 
measured for length, but some microscopic hairs are still slight¬ 
ly less than the true length because of hair curvature and 
difficulty in seeing the exceedingly fine tip. The length of 
macroscopic hairs is closer to the true value because of little 
f- 
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curvature and ease in determining the tip* 
Drawing 
The chaetotaxy of the second, third and fourth instar 
larvae is illustrated in figures. The drawing procedures were 
as f ollovjs: 
1. A typical specimen was used for general proportions, all the 
details were taken from this specimen, all missing structure 
were drawn from other specimens, 
2. An ocular grid was used in a compound binocular microscope 
and calibrated for all magnificationsc 
3. The original drawings were drawn on white paper with pencil. 
These were checked with other specimens and correction were made 
when necessary. 
4. The final drawings were inked and labeled. 
DESCRIPTIONS OF CHAETOTAXY 
Introduction 
According to Belkin (1950* 1952, 1953)> the basic system 
of Chaetotaxy of a mosquito larva consists of 15 pairs of ha.i.rs 
per segment, arranged in an orderly linear bilateral manner 
from mid-dorsal to mid-ventral lines. 
The characteristics of each hair are described in the 
following order: 
Position: The position of each hair was determined on specimens 
mounted on microscope slides or preserved in alcohol and 
examined with the binocular dissecting microscope or phase 
contrast microscope, Thr ha,ir position of the whole larva, 
including second, third and fourth instars were illustrated by 
drawings. 
Branching: The number of branches per hair were determined 
from specimens in alcohol or from whole mounts of the larvae 
with the dissecting microscope and phase contrast microscope. 
Length: The length of each hair was determined only on whole 
mounts with a phase contrast microscope. 
Branching and length statistics were given in separate 
tables for each body region. 
Barbing: The length axLd density of the barbs is described if 
present. Barbs are minute hairs extending from the large hair. 
Sclerotization: Description of basal sclerotization if present. 
Basal sclerotization usually consists of a hardened plate on the 
*
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body wall, from which one or more hairs extend. 
Head Hairs 
According to Belkin (1950) there are sixteen pairs of 
hairs for the head capsule of the fourth instar Culicid larva. 
Except hairs 0, 2, and 3, all were observed in Aedes communis. 
These hairs are: 
I. Inner preclypeal, clypeal or labral apine. 
4..Postclypeal or preantennal hair. 
5. Inner frontal, innerpostantennal or upper head hair. 
6. Midfrontal, mid-postantennal or lower head hair. 
7. outer frontal, outer postantennal, preantennal hair. 
8. Sutural, inneroccipital or vertical hair. 
9. Transsutural, outer occipital hair. 
10. Supraorbital, orbital or dorsal eye hair. 
II. Basal, subantennal hair. 
12. Infraorbital, ventral eye hair. 
13, Subbasal, postmandibular hair. 
\ 
14o Post maxillary hair. 
15. Submental hair. 
Position: As illustrated in Fig. 2, 5, 8. 
Branching: as expressed in the following table 
18 
Hair Mean S.D. S.E. Mode 
II III IV II Ill IV II Ill IV II III IV 
1 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
4 1c56 1.69 2.13 0.58 0.59 0.73 0.08 0.09 0.11 2 2 2 
5 1.00 1.02 1.04 0 0.14 0.20 0 0.02 0.03 1 1 1 
6 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
7 1.98 3.46 7.13 0.53 0.71 0.82 0.08 0 010 0.12 2 3 7 
8 1.08 1.77 2.15 0.28 0.47 0.43 0.04 0.07 0.05 1 2 2 
9 1.35 1.90 2.06 0.53 0.47 0.70 0.08 0.07 0.10 1 2 2 
10 1.38 1.98 2.13 0.49 0.53 0.44 0.07 0.08 0.06 1 2 2 
11 3.06 4.15 5.27 0.73 0.74 0.98 0.10 0 011 0.14 3 4 5 
12 : 2.06 2.75 4.69 0.52 0.70 0.99 0.08 0.10 0 014 2 3 5 
13 1.00 1.02 1.08 0 0.14 0.28 0 0.02 0o04 1 l 1 
14 1.00 1.06 1.13 0 0.32 0.33 0 0.05 0.04 1 1 1 
15 1.92 3.10 4.04 0.50 0.63 0.82 0.07 0.09 0.12 2 3 4 
Barbing: 
Hair 5« 
Hair 6: 
Hair ?: 
barbs reduced, only notches were visible, density less, 
similar as hair 5* 
length and density same or greater than hair 5* 
+ Number designation of the hair after Belkin (1950) 
II Denotes the second instar 
III Third instar 
IV Fourth instar 
S.D. Standard deviation 
S.E. Standard error 
This and the other following abbreviations will be used 
throughout the rest of this paper 
J9 
Length: as expressed in the following table 
Hair Mean S,D. S.E. Mode 
II III IV II Ill IV II Ill IV II III IV 
1 97.5 150.5 160.8 13.0 14.2 18.0 1.88 2.05 2.59 90 158 169 
4 56.6 78.7 107.9 8.9 9.6 12 0 2 1,29 1.39 1.76 51 85 99 
5 249 0 4 361.4 534.6 20.7 25.1 28.7 2,98 3.62 4.14 248 349 518 
6 237 0 7 347.6 491.3 19.5 24.0 3-1.6 2.81 3.47 4.56 248 360 484 
7 193.6 267.2 328.4 17.4 24.1 19o2 2,51 3.47 2.78 203 259 3kb 
8 107.7 146.5 200.2 21.1 13.3 24,0 3.05 1.92 3.46 93 147 191 
9 119.2 156.8 232.9 25.3 17.2 34.0 3.65 2.49 4.91 134 150 203 
10 129.5 154.5 159.6 17.5 17.2 24.2 2o53 2.50 3.49 117 147 158 
11 63.9 95.2 133.2 12 o7 14.5 17.3 1,84 2.09 2,50 53 88 131 
12 51.8 67.9 87.2 9.6 9.4 12.2 1.39 1.36 1.77 45 61 77 
13 137.9 229.8 304.5 18.6 21.4 37.8 2.69 3.08 5.46 123 240 293 
14 41.3 58.4 77.3 4.9 5-3 8,9 0.71 0.76 1,29 43 59 72 
15 48.8 62.0 80.4 4.8 6.6 7.2 0.70 0.95 1.03 53 59 77 
Antennal Hairs 
According to Belkin (1950), there are six hairs that 
regularly occur on the antenna of the fourth instar Gulicid 
larva. All of these hairs occurred in the last three instar 
larvae of A. communis, there was no difference between the 
three instars in the location of each hair. These hairs are: 
1. Antennal hair or shaft hair. 
2. Inner subapical hair, dorsal sabre. 
3. Cuter subapical hair, ventral sabre. 
4. Terminal antennal hair. 
5. hyaline process, papilla. 
6. Finger process. 
20 
Position: as illustrated in Fig. 10, 11. 
Branching: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
II III IV II' III IV II III IV II III IV 
1 1,90 4.04 6.63 0.81 0.82 0.31 0.12 0.12 0.19 247 
Hairs 2 to 6 were located at the distal end of the antenna, 
all single 
Length: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
ii III IV II Ill IV II Ill IV II III IV 
1 167.7 221.9 275.2 11.0 14.3 19.7 1.59 2.06 2.84 174 214 281 
2 86.2 102.2 124.7 6C1 7.9 10.8 0.88 1.13 1.57 88 107 124 
3 56.3 62.6 81.6 7.8 11.5 10.5 1.12 1.65 1.52 53 48 90 
4 58.0 70.7 95.6 10.4 11.7 10.9 1.50 1.68 1.57 56 77 101 
5 13.8 18.9 30.9 2.0 2.5 7.5 0.29 0.35 1.09 13 19 34 
6 32.5 37.9 50.2 3.0 3.3 9.3 0.43 0.48 1.3^ 35 37 56 
Barbing: 
Hair 1: with very small and widely scattered barbs, the branched 
hairs may differ in the amount of barbing0 
Thoracic Hairs 
Prothoracic Hairs 
Belkin (1950) listed fifteen pairs of hairs on the pro 
thorax of fourth instar Culicid larva. In Aedes communis all 
f 
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these hairs except hair 13 were present• They are: 
0. Accessory dorsal hair. 
1-3. Submedian group or shoulder hairs. 
4-7. Dorsal hairs. 
8. Dorsolateral hair. 
9-12, Prothoracic pleural group. 
14. Median ventral hair. 
Hairs 5, 6 and ? with sclerotized areas which do not connect 
with other. Hairs 9-12 are on the ventrolateral surface, the 
hairs occurred on a common sclerotized tubercle. 
Position: as illustrated in Pig. 1, 4, 7. 
Br synching: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
II III IV II Ill IV II Ill IV II III IV 
0 3.73 5.63 10.19 0.71 1.16 1.91 0.10 0.17 0.28 4 6 10 
1 1.00 1.48 2.56 0 0.50 0.62 0 0.07 0.09 1 1 2 
2 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
3 1.00 1.15 1.81 0 0.38 0.39 0 0.05 0.06 1 1 2 
4 1.00 1.02 1.00 0 0.14 0 0 0.02 0 1 1 1 
5 1.58 1.96 3.29 0
 
•
 
'v
jl 0 0 1.29 0.61 0.07 0.04 C 1.09 2 2 3 
6 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
7 1.13 2.10 3.25 0.33 0.47 0.60 ✓ 0.05 0.07 0.09 1 2 3 
8 1.31 1.35 1.88 0.51 0.53 0.73 0.07 0.08 0.11 1 1 2 
9 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
10 1.00 1.02 1.13 0 0.14 o.33 0 0.02 0.05 1 1 1 
11 1.25 1.77 2.13 0.44 0.72 1.02 0.06 0.10 0.15 1 2 2 
12 1.00 1.00 1.00 0 0 0 0 0 0 1 1 
•r 
1 
14 1.00 1.13 1.29 0 0.33 0.50 0 0.05 0.07. 1 1 1 
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Length: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
ii III IV II Ill IV II Ill IV II • III IV 
Q 61.4 72.7 94.1 10.8 6.5 8.2 1.56 1.94 1.18 59 69 91 
1 493.1 691.4 805*6 28.9 49.8 51.6 4.17 7.19 7.44 484 664 821 
2 350.6 496.6 592.5 38.7 37.6 58 8 5*5 8 5.^3 8.48 360 473 540 
3 184.0 285.0 366 • 8 27.1 24.0 42.2 3.90 3.^7 6.09 184 259 349 
4 234.9 413.2 561.33 26.0 52.0 47.7 3.76 7.50 6.88 235 405 585 
5 622.0 888.1 1050.0 61.0' 68.7 62.2 8.80 9.91 8.98 574 855 1035 
6 562.0 809.8 1077.7 28.7 37.9 64,4 4.14 5.^7 9.29 574 821 1058 
7 625.8 836.7 1053.1 38.8 64.0 66.4 5.60 9.24 9.58 608 821 1069 
8 56.2 88.6 149.1 11.8 19.3 33.8 1.71 2.79 4.88 59 77 135 
9 267.2 388.8 438.3 22.3 36.8 51.8 3.22 5.32 7.48 270 371 416 
10 194.1 283.8 343.6 21.6 26.3 38.6 3.12 3.79 5.56 203 281 349 
11 71.9 96.0 100.8 11.1 12.4 19.4 1.61 1.79 2.80 61 88 90 
12 410.2 595.6 745.3 29.0 28.8 65.7 4.18 4.16 9.48 394 574 765 
14 94.3 
Barbing: 
125.4 155.9 12.0 13.9 20.5 1.73 2.00 2.96 99 120 158 
Hair 1: with small and. thin barbs, density less. 
Hair 5: barbs tends to be longer than hair 1, short and density 
less. 
Hair 6: same as hair 5* 
Hair ?: length and density greater than hair 5* 
Hair 12: with very small and with widely scattered barbs. 
Mesothoracic Hairs 
There are 14 pairs of hairs in the third and fourth insi.ars, 
but macroscopic hair 8 is absent in the second instar. Hairs 1-4 
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are microscopic and form a dorsal transverse row; hair 5 han 
a small sclerotized area; hairs 6 and 7 share a. common sclerocized 
area; hairs 8 and 9 are macroscopic multibranched hairs; hairs 10 
and 12 are single macroscopic hairs which share a common sclero¬ 
tized area with minute hair 11 and hair The hairs present in 
this segment are: 1-7. Dorsal hairs. 
8. Dorsolateral hair. 
9-12, Mesothoracic pleural group. 
13. Ventrolateral hair. 
14. Median ventral hair. 
Position: as illustrated in Pig. 1, 4, 7. 
Branching: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
II III IV II Ill IV II Ill IV II III IV 
1 1.19 1.13 1.67 0.39 0.33 0.78 0.06 0.05 0.11 1 1 1 
2 1.21 1.67 2.52 0.46 0.48 1.03 0.07 0.07 0.15 1 2 2 
3 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
4 1.33 2.04 2.60 0.48 0.41 0.84 0.07 0.06 0.12 1 2 2 
5 1.02 1.00 1.04 ' 0.14 0 0.20 0.02 0 0.03 1 1 1 
6 3.96 4.88 7.2 5 0.46 0.7^ 1.23 0.07 0.11 0.18 4 5 7 
7 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
8 6.33 7.56 1.17 1.17 0.17 0.17 6 8 
9 3.90 6.17 9.38 0.47 1.00 1.16 0.07 0.14 0.17 4 6 M0 
10 1.00 1,00 1.00 0 0 0 0 0 0 1 1 1 
11 1.29 2.00 2.04 0.46 0.80 0.62 0.07 0.12 0.09 1 2 2 
12 1.00 1.00 1.00 0 0 0 0 0 0 1 1 M 
13 5.90 10.54 14.50 1.22 1.75 2.00 0.18 0.25 0.29 6 10 15 
14 6.46 8.42 12.54 1.30 1.60 1.41 0.19 0.23 0.20 6 8 13 
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Length: as expressed in the following ; table 
Hair Mean S.D. S.E. Mode 
ii III IV II Ill IV II Ill IV II III IV 
1 79.9 145.9 225.2 15.2 19.8 40.8 2.20 2.86 5.88 67 136 214 
2 57.2 84.8 93-1 8.8 9.1 14.4 1.27 1.32 2.08 56 80 90 
3 283.6 391.9 539.3 42.9 33.3 44.1 6.19 4.80 6.37 270 371 540 
4 188.6 211.6 286.6 30.7 23.5 33.5 4.44 3.39 4.83 192 214 259 
5 679.7 963.3 1286.5 41.0 49.5 85.9 5.92 7.14 12.4 731 968 1316 
6 807.7 IO83.I 1394.3 32.0 43.3 64.7 4.62 6.25 9.34 788 1103 1429 
7 668.4 904.5 1283.9 29.0 42.4 74.6 4.18 6.12 10.77 630 878 1328 
8 892.0 1263.5 54.9 63.0 7.93 9.09 855 1316 
9 750.5 1034.3 1275.9 32.7 28.1 63.6 4.73 4.05 9.18 731 1013 1238 
10 765.5 1142.3 1481.5 28.7 49.2 47.9 4.14 7.11 6.92 754 1181 1474 
11 34.6 47.9 49.5 4.9 6.8 8.5 0.71 0.98 1.22 32 45 45 
12 765.6 1106.5 1422.9 37.2 50.2 91.8 5.37 7.25 13.25 743 1058 1519 
13 86.6 85.8 124.4 8.8 11.0 11.4 1.27 1.59 1.65 93 80 120 
14 55.4 62.5 76.4 4.6 7.6 8.4 0.66 1.10 1.22 53 61 83 
Barbing: 
Hair 5: barbs small and density less. 
Hair 6: barbs 4-5 times longer than the diameter of hair 6, 
density greater. 
Hair 7*. similar as hair 5* 
■Hair 8: similar as hair 6. 
Hair 9: similar as hair 6. 
Hairs 10 and 12: barbs often 1-2 times longer than the diameter0 
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Metathoracic Hairs 
There are twelve pairs of hairs in the second instar# 
Macroscopic multibranched hair 7 appears in the third and fourth 
instars bringing the total to the 13 hairs of Belkin (1950)* 
These hairs are: 1-7. Dorsal hairs# 
8, Dorsolateral hair. 
9-12. Metathoracic pleural group# 
13. Median ventral hair. 
Hair 7 has a solerotized area posterior to the alveolus; pleural- 
group 9-12 share a common sclerotized area. 
Position: as illustrated in Pig. 4, 7. 
Branching: as expres sed in the following table 
Hair Mean S.D. S.E. Mode 
II III IV II Ill IV II Ill IV II III IV 
1 1.29 2.44 3.10 0.46 0.97 0.78 0.07 0.14 0.11 1 2 3 
2 1.19 2.40 2.98 0.45 0.64 1.02 0.06 0.09 0.15 1 2 2 
3 2.25 4.79 10.06 0.60 0.94 1.98 0.09 0.14 0.29 2 5 9 
4 2.19 3.65 4.83 0.76 0.70 1.31 0.11 0.10 0.19 3 4 4 
55 1.02 1.02 1.06 0.14 0.14 0.24 0.02 0.02 0.04 1 1 1 
6 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
7 4.92 8.56 0.85 0.97 0.12 0.14 5 8 
8 4.10 6.13 9.40 0.78 0.79 1.07 0.11 0.11 0.15 4 6 9 
9 3.25 3o79 6.90 0.44 0.80 1.51 0.06 0.12 0.22 3 4 8 
10 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
11 1.52 1.13 1.81 0 c55 0.33 0.70 1.37 0.05 0.10 1 1 2 
12 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
13 3.23 7 c 04 11.38 0.97 1.56 1.65 0.14 0.22 0.24 3 7 11 
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Length: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
II III IV 11 Ill IV II Ill IV II III IV 
1 37.3 43.1 58.0 5.0 6.0 8.2 0.72 0.87 1.19 32 40 53 
2 I63.I 181.2 213.3 25.8 17.6 29,4 3.72 2.54 4.25 136 200 191 
3 103.2 108.6 140.4 15.4 14.6 16.9 2 0 22 2.10 2.44 115 109 135 
4 65.3 79.0 95-3 18.6 9.0 12.2 2.69 1.30 1.77 61 75 85 
5 26.5 37.0 66,6 6.1 5.2 12.2 0.88 0.75 1.77 27 37 68 
6 249.5 335.9 488.0 25.0 42.0 37.1 * 3*6j 6.07 5.36 224 326 506 
7 795.5 1105.3 47.8 6l, 6 6.90 8.90 833 1080 
8 41.1 48.3 60.1 4.4 5.5 4.5 0.63 0.80 0.66 40 45 56 
9 00
 ■£- \o • CO 1167 1444.9 32.8 48.1 60.0 4.74 6.94 8.66 855 1170 1463 
10 00
 
♦ 1194 1577.6 38.5 55.6 73c4 5.56 8.02 10.6 799 1181 1586 
11 34.2 41.4 53.9 4.6 8.2 9.3 0.66 1.18 1.34 35 37 56 
12 198.1 249.6 368.1 20.6 3^.5 35a 2.97 4.98 5.07 192 236 324 
13 76.3 86.4 113.7 11.1 9.8 13.9 1.60 1.41 2 02 69 85 120 
Barbing: 
Hair 7: barbs about 3-5 times longer than the diameter of hair 
7, density greater. 
Hair 9: similar as hair 7. 
Hair 10: barbs 1-2 times longer than diameter, density less than 
hair 7* 
Abdominal Hairs 
Segment I 
Belkin (1950) indicated that there are twelve pairs of hairs 
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present in Culicid larvae. All these hairs are well developed 
in the third and fourth instar A. communis larvae. In second 
instar larvae, hair 9 is absent. These 12 pairs of hairs are 
as follows: 1-5. Dorsal hairs. 
6-7. Upper and lower lateral hairs. 
9. Posterior ventrolateral hair. 
V 
10-13. Ventral hairs. 
Hair 6 is closely associated with hair 7, usually sharing a 
common sclerotized area. 
Position: as illustrated in Pig. 1, 4, 7. 
Branching: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
11 III IV II Ill IV 11 Ill IV II III IV 
1 1.96 4.27 5.29 0.68 1.05 1.66 0.10 0.15 0.24 2 5 5 
2 1.02 1.19 1.44 0.14 0.45 0.58 0,02 0.06 0.08 1 1 l- 
3 3.06 7.42 12.71 0.84 1.22 2.00 0.12 0.18 0.29 3 6 12 
4 1.56 2.35 3.31 0.50 0.60 0.99 0.07 0.09 0.14 2 2 3 
5 2.21 3*58 4.98 0.71 0.85 0.91 0.10 0.12 0.13 2 3 5 
6 1.96 1.96 2.23 0.20 0.20 0.42 0.03 0.03 0.06 2 2 2 
7 1.00 1.00 1.33 0 0 0.48 0 0 0.07 1 1 1 
9 1.00 1.54 0 0.65 0 0.09 1 1 
10 1.00 1.03 1.13 0 0.29 0.33 0 0.04 0.05 1 1 1 
11 1.08 2.79 3.81 0.28 0.99 0.98 0.04 0.14 0.14 1 3 3 
12 1.04 1.02 1.02 0.20 0.14 0.14 0.03 0.02 0.02 1 1 1 
13 1.13 1.52 1.98 0.33 0.65 0.73 0.05 0.09 0.11 1 1 2 
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Length: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
ii III IV II Ill IV II Ill IV II III IV 
1 29.8 31.5 40.7 4.2 4.3 6.3 0.61 0.61 0.92 32 29 37 
2 25.4 31.2 41.8 4.5 4.2 7.2 0.66 0.61 1.04 27 32 35 
3 76.2 77.3 94.5 9.8 11.6 13.5 1.42 1.67 1.95 67 • 75 85 
4 132.1 159.2 197.5 15.3 20.0 24.0 2.21 2.88 3.^7 134 147 187 
5 35.6 40.7 55.6 5.7 6.3 7.3 0.82 0.91 I.05 35 43 56 
6 683.9 948.3 1229.2 39.0 48.3 129.6 5.62 6.97 18.71 686 934 1260 
7 539.5 767.1 975.9 31.6 49.7 95.9 4.56 7.17 13.85 518 765 1013 
9 71.2 100.1 11.4 20.3 1.64 2.92 59 101 
10 192.6 260.6 379.1 20.0 22.0 42.2 2.88 17.6 6.10 224 219 360 
ii 29.7 31.8 36.0 4.6 3.7 3.9 0.66 0.53 0.57 32 32 35 
12 92.7 117.0 192.3 12.2 28.2 14.6 1.77 4.06 2.10 80 104 198 
13 3^.9 46.2 56.6 6.3 5.2 6.6 0.91 0.76 0.95 27 45 59 
Barbing: 
Hair 6: barbs 2-4 times longer than diameter, density moderate. 
Hair ?: similar as hair 6. 
Abdominal segments Ii-VII 
In the second instar, there are 13 pairs of hairs on each 
of these segments; hair 9 is also present in the third and 
fourth instars bringing the total to 14 pairs of hairs, hair 0 
in all segments except VII is single and minute hair, because of 
its minute size, length was not considered0 These 14 pairs of 
hairs are: 0. freessory dorsal hair. 
1-5* Dorsal hairs. 
6-7. Upper and lower lateral hairs. 
8. Anterior dorsolateral hair.- 
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9. Posterior ventrolateral hair. 
10-13* Ventral hairs. 
Barbing: 
Hair 6: on segment II, barbs often 2-3 times longer than the 
diameter; on segments III to VI, barbs tend to become 
reduced in,.size and density on hairs of succeeding 
segments, 
Hair ?: length and density less than hair 6 on segment II. 
Hair 13: with small and widely scattered barbs on segments 
< III to V. 
Sclerotization: 
Hair 6: has a sclerotized area unit or free to hair 7 on 
segment II; on segments III to VI, the area is reduced, 
smaller than the area on segment II. 
Abdominal Segment II 
Position: as illustrated in Fig. 1> 4, 7. 
Branching: as expres sed in the following table 
Hair Mean S.D. S.E. Mode 
II III IV II Ill IV II Ill IV II III IV 
Q 1.00 1,00 1.00 0 0 0 0 0 0 1 1 1 
1 1.90 2.88 2.98 0.72 1,00 0.67 0.10 0,14 0.10 2 2 3 
2 1.04 1.00 1.06 0.20 0 0.24 0.03 0 0.04 1 1 1 
3 2.48 5.58 8.42 0,65 1.03 1.61 0.09 0.15 0.23 2 6 8 
4 1.50 2.19 2.75 0.51 0.45 0.81 0.07 0.06 0.12 1 2 3 
5 2.29 3.06 4.13 0.62 0.48 0.89 0.09 0,07 0.13 2 3 5 
6 1.90 1.96 2.17 0.31 0.20 0.38 0.04 0.03 0.05 2 2 2 
7 1.02 1.35 2.08 0.14 0.48 0.54 0,02 0.07 0.08 1 1 2 
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8 1. ,00 1, .23 1.38 0 0, ►'42 
9 1, ► 00 1.00 0 
10 1, «06 1, ► 08 1.00 0, ,24 0, ► 28 
11 1, ► 02 1, .92 2.58 0, .14 0, .71 
12 1, ► 00 1, ► 42 1.63 0 0, ,50 
13 4, .25 7. ► 48 12.56 1, ► 00 1, 0 66 
0.53 0 0.06 0.08 1 l 1 
0 0 0 1 1 
0 0.04 0.04 0 1 l 1 
0.61 0.02 0.10 0.09 1 2 2 
0.64 0 0.0? 0.09 1 l 2 
lo70 0.14 0.24 0.25 5 7 12 
Length: as expressed in the following table 
Hair Mean S.D. 
II III IV II Ill 
1 31.7 32.8 38.3 3.3 3.6 
2 29.8 31.4 46.7 408 3.9 
3 57.2 44.6 56.4 7.1 10o4 
4 135.2 170.1 261.1 15.0 310 9 
5 41.7 47.1 64.0 5.2 6.9 
6 637.9 878.9 1239.4 47.5 46.5 
7 372.7 442.7 472.5 46.7 70.3 
8 121.9 168.6 202.7 16.9 11.3 
9 51.3 71.9 6.2 
10 170.9 252.5 352.0 12.6 30.4 
11 81.8 98.5 116.8 13.9 15.0 
12 144 • 4 201.9 266.5 12.3 17.8 
13 5?-.5 48.0 76.9 7.3 6.3 
Abdominal Segment III 
Position: as illustrated in Fi* 
S.E. Mode 
IV II III IV II III IV 
5 A 0. ,48 0o 52 0. 78 32 32 32 
7.1 0c >69 0o 56 lc 03 27 27 53 
8.4 lc ,03 1. 50 lc 21 61 56 61 
20. 5 2< ,17 4c 60 2c 96 136 150 262 
7.8 0, ► 75 0. 99 lc 13 40 45 69 
96. 3 6, ,86 6. 71 13 '•9 653 911 1204 
92 c 1 6, .74 10 1.2 13 i.3 428 473 428 
25. 8 2, b44 1. 63 3. 72 134 174 203 
11. 1 0. 89 lc 60 45 68 
32. 7 1, .81 4. 38 4. 71 168 246 349 
15. 6 2, .01 2. 17 2. 25 83 109 123 
32. 7 1 .78 2. 56 4. 72 134 190 259 
7.3 1 o05 0. 91 1. 05 45 48 77 
.1,4,7- 
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Branchin .g: as expressed in the following table 
Hair Mean S.D< > S.E. Mode 
II III IV II III IV II Ill IV II III IV 
0 1. 00 1.00 1.00 0 0 0 0 0 0 1 1 1 
1 2. 23 3.5^ 6.13 0c .59 0.94 1.08 0.09 0.14 0.16 2 4 6 
2 1. 00 1.00 1.00 0 0 0 0 0 0 1 1 1 
3 lo 69 3.06 2 0 90 0, >59 0.78 0.90 0.09 0.11 0.13 2 3 3 
4 1. 38 2.15 2.63 0, ,49 0.55 0.67 0.07 0.08 0.10 1 2 3 
5 1c 60 3.31 4.73 0, »64 0.75 1.07 # 0.09 0.11 0.15 1 3 5 
6 1. ,06 1.96 2.00 0, .24 0.20 0.29 0.04 0.03 0.04 1 2 2 
7 1. ,52 2.85 4.58 0, .55 0.99 1.23 0.08 0.14 0.18 1 3 4 
8 1. ,00 1.00 1.04 0 0 0.20 0 0 0.03 1 1 1 
9 10 00 1.00 0 0 0 0 1 1 
10 1, ,00 1.02 1.04 0 0.14 0.20 0 0.02 0.03 1 1 1 
11 1, ,02 2.23 2.69 0 .14 0 0 66 0.72 0.02 0.10 0.10 1 2 3 
12 1, ,17 2.15 2.60 0 .38 0.62 0.61 0.05 0.09 0.09 1 2 3 
13 1, V 0
 
0
 M • O O 1.19 0 0 0.39 0 0 0.06 1 1 1 
Length: as expressed in the following table 
Hair Mean S. D • < 3.E. Mode 
II III IV II III IV 11 III rv II III IV 
1 82 o 3 88.9 128.9 17 .6 21.5 21.0 2 .54 3 .10 3 .04 80 80 136 
2 32 .8 34.5 49.7 3. 9 5*o 6.4 0 .57 0 .72 0 <>93 32 29 48 
3 58 .6 70.6 96.1 8. 0 11.5 13.1 1 .161 .67 1 .89 61 72 93 
4 209. < 6 194.0 339.4 26 .6 34.8 3^3 3 .84 5 .03 4 o95 216 216 315 
5 44 • 2 48.3 70.5 4. 8 6.8 10.7 0 .69 0 .99 1 • 5^ 43 43 72 
6 557 • 
£N-
 
•
 
O
 
CD
 1179.1 42 .3 43.7 35«3 6 .10 6 .30 5 .09 585 810 1159 
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7 224.1 174.1 205.6 23 .4 26. 7 31 .5 3- .38 3 . 86 4. 55 236 190 180 
8 134.4 178.4 232.9 15 .9 11. 2 31 .3 2. -30 l 061 4. 52 139 174 270 
9 44.3 67.0 4.7 10 .1 0 . 68 1. 46 • 43 68 
10 169.2 273.6 454.5 11 .8 30. 7 38 06 1, ► 71 4 .43 5. 57 168 294 450 
11 73-9 90.3 910 7 9* 8 11. 5 11 .0 1, ,42 1 .67 1. 58 80 85 85 
12 63.I 71.5 96.4 12 .4 10. 7 9. 8 1, ► 78 1 .55 1. 42 59 64 107 
13 18o;5 378.1 .712.3 28 .1 64. 9 89 .1 4, .06 9 »37 12 :«>85 166 360 698 
Abdominal Segment IV 
Position: as illustrated in Fig. -j # 4? 7. 
Branching: as expres sed in the following table 
Hair Mean S.D. S.E. Mode 
II III IV II Ill IV II Ill IV II III IV 
0 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
1 1.75 2.33 2.75 0.56 0.91 1.06 0.08 0.13 0.15 2 2 2 
2 1.00 1,00 1.00 0 0 0 0 0 0 1 1 T J. 
3 1.58 2.31 2.60 0.65 0.55 0.74 0.09 0.08 0.11 1 2 3 
4 1.75 2.50 2.94 0.53 0.65 1.04 0.08 0.09 0.15 1 2 3 
5 1.38 2 0 60 4.63 0.57 0.71 1.08 0.08 0.10 0,16 1 3 4 
6 1.13 1.83 1.96 0.33 0.38 0.20 0.05 0.05 0.03 1 1 2 
7 1.67 2.73 4.63 0.48 0.57 1.02 0.07 0.08 0.15 2 3 4 
8 1.00 1.04 1.08 0 0.20 0.28 0 0.03 0.04 1 1 1 
9 1.00 1.00 0 0 0 0 1 1 
10 1.00 1.08 1.00 0 0.28 0 0 0.04 0 1 1 1 
11 1.15 2.27 2.85 O.36 0.54 0.68 0.05 0.08 0.10 1 2 3 
12 1.08 1.75 2.21 0.28 0.67 0.62 0.04 0,10 0.09 1 2 2 
13 1.02 1.21 1.71 0.14 0.41 0.46 0.02 0.06 0.07 1 1 2 
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Length: as expressed in the following table 
Hair Mean S.D0 S .E. Mode 
11 III IV II III IV II III IV II III IV 
1 118.2 178.4 327.2 23.5 52.7 48. 9 3. ,38 7. 60 70 , 06 112 179 304 
2 32.4 36.3 48.6 3-4 5.8 9.2 0. ,49 0. 84 1. 33 29 40 35 
3 54.6 68.5 105.0 5.9 8.9 13. 3 0. , 86 1. 29 lc .92 59 64 93 
4 142.1 167.8 243.1 25.0 21.0 33o 9 3c ,61 3. 03 4, .89 120 174 249 
5 42.5 48.5 61.4 5.5 7.3 4.8 0, .79 1. 06 0, ,69 40 48 59 
6 427.9 685.3 1094.8 47 0 4 38.9 67. 0 6, ► 84 5. 61 9« , 66 428 653 1103 
7 145.4 117.4 167.8 14.7 14.4 16. 6 2, ► 12 2. 08 2, ► 39 142 134 158 
8 92.1 116.5 143.7 10.8 14.4 17. 4 1, .58 2. 08 2 < ► 51 91 112 146 
9 37.2 64.2 5.1 7.3 0. 74 1, ► 06 32 68 
10 161.4 249.4 455.9 11 o4 35.0 38. 2 1, .64 5. 05 5' .51 171 248 439 
11 73.0 80.4 89.1 9.3 7.5 9.3 1 .35 1. ,08 1, .34 67 85 91 
12 63.6 74.9 104.5 9.7 14.4 14. 4 1 .39 2, ,08 2 .08 67 69 107 
13 245.2 462.7 754.5 42.4 57.9 51. 0 6 .12 8. .36 7 .36 225 428 754 
Abdominal- Segment V 
Position: as illust 
Branching: as expre 
Hair • Mean 
II III IV 
0 1.00 1.00 1.00 
1 1.73 2.08 2.00 
2 1.02 1.00 1.00 
3 2.15 3-54 5.31 
4 1.17 1.17 2.31 
ated in Fig. 1,4, 7. 
sed in the following 
S • D« 
II III IV II 
0 0 0 0 
0.54 0.82 0 • 88 0 0 08 
0.14 0 0 0.02 
0.50 0 0 74 1.29 0.07 
0.38 0.46 0.62 0.05 
table 
S.E. Mode 
III IV II III IV 
0 0 111 
0.12 0.13 2 2 2 
0 0 111 
0.11 0.19 235 
0.07 0.09 122 
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5 1. 71 2.71 
CO
 
0
 
•
 
0.65 0.74 I.03 0. 09 0.11 0.15 2 3 5 
6 lo .06 1.75 2.04 0.24 0.44 0.20 0. 04 0.06 0.03 1 2 2 
7 1. 81 2.94 4.65 0.45 0.52 0.93 0. 06 0.08 0.13 2 3 5 
8 1. ,00 1.00 1.21 0 0 0.41 0 0 0.06 1 1 l 
9 1.02 1.00 0.14 0 0.02 0 l l 
• 
10 1. ,00 1.04 1.00 0 0.20 0 0 0.03 0 1 1 1 
11 1. .13 2,00 2.69 0.33 0.58 0.72 0. ,05 0.08 0.10 1 2 2 
12 1. ,00 1,06 1.02 0 0.24 0.14 0 0.04 0.02 1 1 1 
13 1, ,00 1.50 2.06 0 0.51 0.32 0 0.07 0.05 1 1 2 
Length: > I as expressed in the following table 
Hair Mean S.D. S.K. » Mode 
II III IV II Ill IV II Ill IV II III IV 
1 137, .9 254.1 433.1 24.2 47.0 103.7 3' .50 6.79 14.9 123 211 540 
2 35.0 40.7 54.9 5.0 5.0 7.7 0, .72 0.72 1.12 32 40 56 
3 114 .6 130.7 174.2 11.4 15.5 18.4 1. , 64 2.23 2,66 109 117 171 
4 204 .1 252.9 327.2 18.9 36.6 36.0 2, .72 5.29 5.20 184 219 315 
5 39. i 3 44.7 56.8 4.3 6.6 5.6 0 .63 0.95 0.81 40 40 59 
6 282 .2 522.7 908.7 33.3 37.3 83.9 4 .81 5.38 12.1 315 540 956 
7 125 .5 112.9 158.2 16.6 10.3 18.0 2 .40 1.48 2.60 136 109 146 
8 88. 2 115.9 133.5 9.7 9.6 10.6 1 .39 1.38 1.52 85 107 135 
9 37.9 60.5 4.6 7.9 0.66 1.14 43 67 
10 167 .8 256.4 393-1 12.2 26.6 44.5 1 .77 3.84 6.43 168 259 394 
11 68. 6 79.6 93.3 7.9 8.9 9.3 1 .14 1.28 1.33 67 80 91 
12 102 .4 142.9 198.3 14.7 22.9 38.4 2 .12 3.30 5.54 93 136 176 
13 285 .5 466.6 699.6 26.4 51.7 51.9 3 .81 7.47 7.49 281 416 731 
35 
Abdominal Segment VI 
Position: as illustrated in Fig. 3? 6, 9. 
Branching: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
II III IV II Ill IV ' 11 Ill IV II III IV 
0 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
1 1.00 1.25 1.40 0 0.44 0.49 0 c > .06 0 .07 1 1 1 
2 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
3 2.23 3.48 5.75 0.78 0 065 1.04 0.11 0.09 0.15 2 3 6 
4 1.83 2.56 4.08 0.43 0.58 1.29 0.06 0.08 0.19 2 3 4 
5 2.13 2.7? 5.75 0.73 0.97 1.08 0.11 0.14 0.16 2 2 5 
6 1.02 1.48 1.96 0.14 0.50 0.20 0.02 0.07 0.03 1 1 2 
7 1.23 2.13 2.69 0.42 0.44 0.72 0.06 0.06 0.10 1 2 2 
8 1.96 2.88 5.05 0.77 0.73 1.11 0.11 0.11 0.16 2 3 5 
9 1.00 1.00 0 0 0 0 1 1 
10 1.00 1.00 1.00 0 0 0 0 0 0 1 1 1 
11 1.10 1.90 2.90 0.31 0.52 0.69 0.04 0.07 0.10 1 2 3 
12 1.00 1.13 1.27 0 0.33 0.45 0 0.05 0.06 1 1 1 
13 5.88 10.4 16.8 1.08 1.05 1.73 0.16 0.15 0.25 5 11 17 
Length: as expressed in the following table 
Hair Mean ’ S.D. S.E. Mode 
II III IV II III IV II III IV II III IV 
1 181.8 260.7 339.1 14.7 23.1 53.0 2.1-2 3-33 7.65 174 254 360 
2 35.4 46.8 55.5 5.2- 4.9 6.6 0.75 0.72 0.96 40 43 56 
3 76.4 99.5 138.2 14.2 16.9 I9U 2.05 2.31 2.76 69 85 128 
4 163.3 189.0 250.0 17.0 14.6 25.4 2.46 2.10 3.67 166 182 230 
5 38.5 44.3 52.9 4.1 5.1 4.9 0.59 0.75 0.71 35 40 51 
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6 231.9 454.9 762.7 19.6 76.1 6j.l 2. .83 
CO
 
On
 
•
 
O
 
1
-1
 9« ,11 222 529 731 
7 158.1 182.5 199.9 18.2 15.9 37.2 2, ,62 2.29 5. .36 166 187 214 
8 63.1 63.O 61.7 7.8 9.8 5.9 1< .13 1.42 0, .85 59 56 64 
9 41.4 63.5 50 12 0 2 0.76 1, .76 43 56 
10 162.4 289.2 424.9 7.3 23.9 34.8 1< >05 3.^5 5. .02 163 281 383 
11 64.8 71.1 84.6 7.9 10.5 12 cl 1, ,14 1.51 1, .74 67 59 85 
12 182.0 273.8 333.5 18.8 33.0 49 0 2 2, .71 4.77 7. >09 174 272 360 
13 54.7 66.4 74.8 6.1 6.9 6.9 0, .88 0.99 1, .00 53 67 75 
Abdominal Segment VII 
Position: as illustrated in Fig. 3, 6, 3. 
Branching: as expressed in the following table 
Hair Mean S.D. S .E. Mode 
II III IV II Ill IV II Ill IV II III IV 
0 1.00 1.02 1.00 0 0.14 0 0 0.02 0 1 1 1 
1 1.10 1.31 1.98 0.31 0.47 0.39 0.04 0.07 0.06 1 1 2 
2 1.02 1.02 1.00 0.14 0.14 0 0.02 0.02 0 1 1 1 
3 2.13 2.94 4.21 0.39 0.63 0.85 0.06 0.09 0.12 2 3 4 
4 1.08 1.42 1.75. 0.28 0.50 0 c 60 0.04 0.07 0.09 1 l 2 
5 3o06 4.06 6.10 0.84 1.06 1.19 0 012 0.15 0.17 3 4 6 
6 3.81 6.44 11.33 1.00 1.38 1.97 0 c 14 0.20 0.28 4 8 11 
7 1.00 1.04 1.17 0 0.20 0.38 0 0.03 0.05 1 1 1 
8 4.06 5.60 8.52 1.04 1.20 1.70 0.15 0.17 0.25 4 6 8 
9 2.04 4.08 0.82 1.29 0.12 0.19 2 4 
10 1.00 1.04 1.10 0 0.20 0.31 0 0.03 0.04 1 1 1 
11 1.00 1.10 1.63 0 0.31 0.64 0 0.04 0.09 1 1 1 
12 lc00 lc00 1.00 0 0 0 0 0 0 1 1 1 
13 1.90 3.00 4.10 0.59 0.77 1.08 0.09 0.16 0.16 2 3 4 
37 
Length: as expressed in the following table 
Hair Mean S.D. 
. 
S .E. Mode 
ii III IV II Ill IV II III IV II III IV 
1 169.1 326.0 458.7 13.9 44.3 36.1 2 .00 6. 39 8 .98 174 315 428 
2 33.9 45.8 53.4 5.0 6.0 6.6 0 .72 0. 86 0 .99 29 43 56 
3 133.7 173.4 212.1 14 0 9 18.6 22.8 2 .15 2. 69 3 .28 142 166 200 
4 181.5 25218 2?5.8 14 „ 4 20.3 44.7 2 .07 2. 93 6 .45 190 238 254 
5 39.9 48.1 56.4 9° 3 5.1 4.8 1 .30 0. 73 0 .70 32 45 53 
6 88.9 101.4 112,9 8.0* 9.4 9 06 1 .16 1. 35 1 .39 85 107 109 
7 181.1 252.6 O
 
•
 V
O
 
12.9 18.7 23.O 1 . 86 2. 70 3 .32 174 267 315 
8 62.? 74,3 81,0 4.3 7.5 7.1 0 .63 1. 08 1 *03 64 72 85 
9 40.2 42.4 6.9 4.1 1. 00 0 .60 43 43 
10 133-5 199.7 260.9 8.9 17.5 19.3 1 .28 2. 53 2 .86 134 214 248 
11 56.4 74.3 103.1 7.6 8.3 9.5 1 .10 1. 20 1 .37 56 72 101 
12 196.9 306.9 371.9 17.3 21.2 24.7 2 .49 3. 05 3 .57 203 299 360 
13 82.4 126.9 162.4 8.4 17.1 24.8 1 .22 2. 47 3 .58 80 134 144 
Hairs of the Terminal Abdominal Segments 
The terminal segments are posterior to abdominal segment 
„VII, and include three parts; the eighth, segment, the anal 
segment and the siphon. 
The Eighth Abdominal Segment 
This segment proper bears five pairs of conspicuous 
pentad hairs and two pairs of minute hairs. The five pairs 
of pentad hairs are posterior to the comb scales. 
These seven pairs of hairs are: 
38 
0. Accessory dorsal hair. 
/ 
1. First pentad hair. 
2. Second pentad hair. 
3. Third pentad hair. 
4. Fourth pentad hair. 
5. Fifth pentad hair. 
14, Ventral intersegmental hair. 
Position: as illustrated in Fig. 9* 
Branching: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
• 
II III II II Ill IV II Ill IV II III IV 
0 1.00 1*00 1.00 0 0 0 0 0 0 1 1 1 
1 1.08 2.15 4.71 0.28 0.55 0.90 0.04 0.08 0.13 1 2 5 
2 1.04 1.02 1.17 0.20 0.14 0.43 0.03 0.02 0.06 1 1 1 
3 3.60 6*38 9.73 0.71 1.08 1.50 0.10 0.16 0 * 22 3 7 10 
4 1.00 1.29 1.60 0 0.46 0.54 0 0.07 0.08 1 1 2 
5 2.13 2.83 4.19 0.44 O.63 0.91 0.06 0.09 0.13 2 3 4 
14 1,10 1.44 1.71 0.31 0.50 0.54 0.04 0.07 0.08 1 l 2 
Length: as expressed in the following table 
hair Mean S.D. S.E. Mode 
II III IV II III IV II III IV II III IV 
1 192.7 303.3 472.7 18.1 31.1 39.8 2.61 4.48 5.75 203 281 484 
2 156.I 285.5 326.O 21.9 25.0 52.5 3»l-5 3*80 7o58 158 270 293 
3 353.4 491*5 656.9 27.8 43.8 27.9 4.02 6.32 4.03 338 506 653 
4 157.0 244.7 295.8 15.6 22.6 33.3 2.25 3.26 4.81 169 248 293 
5 195.9 317.3 420.0 15.4 24.9 32.5 2a22 3.59 4.69 191. 315 428 
14 22.7 27.9 38.2 2.7 ‘4,3 -8.7 0.39 °*63 1.26 21 29 40 
hair 0 is very minute, its length is not considered here. 
V 
39 
Barbing: 
Hair 3: has the longest and densest barbs of the barbed 
pentad hairs. 
Hairs 1 and 5* have similar barbs, small and widely scattered# 
Sclerotization: 
Hair 1: has a thin ring around the alveolus. 
Hair 3: has a ring around the alveolus. 
Hair 5* similar to ha.ir 1. 
Comb scales 
The second instar averaged 16,67 scales per specimen 
for 80 specimens, range 14-20. The third instar averaged 34 for 
80 specimens, range 23-4-7, and the fourth instar averaged 60.94 
for 51 specimens, range 22-78. The position of comb scales 
is illustrated in Figure 3, 6, 9. 
The Anal Segment 
Four pairs or groups of hairs are present on the anal 
segment: 
1. Lateral hair of the Saddle. 
.2. Inner or dorsal of the dorsal brush. 
3. Outer or ventral of the dorsal brush. 
4. Ventral brush. 
The ventral anal brush is composed of two parts; the 
precratal and cratal areas. The precratal and cratal hairs 
in the second instar are all single; in the third instar each 
precratal hair has 1-3 branches, cratal hair 2-4 branches; 
in the fourth instar, precratal hair 3-5 branches, cratal 
40 
hair 4-7 branches. 
The length of the hairs of the ventral brush increased 
posteriorad, being longest a few hairs before the end of the 
brush, the remaining hairs are progressively shorter. 
The tuft number of the entire ventral brush were not 
counted because many tufts on the ventral brush were lost on 
many specimens. 
Position: as illustrated in Fig. 3 > 6, 9* 
Branching: as expressed in the following table 
Hair Mean S.D. S.E ^°de 
II III IV II III IV II III IV II III IV 
1 1.02 1.00 1.04 0.14 0 0.20 0,02 0 0.03 1 1 1 
2 2.46 3.6? 6.85 0.50 0.69 0.74 0,07 0.10 0.11 237 
3 1.00 1.00 1.00 000 000111 
Length: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
II III IV II III IV II III IV II III IV 
1 168.9 236.7 294.8 19.4 14.7 28.8 2.80 2.12 4.16 191 236 304 
2 658.1 845.4 1058.9 59.5 17.0 60.5 8.59 9.67 8.74 653 821 1046 
3 953.4 1358.4 1805.6 52.2 95.1 100 .'3 7.54 13.7 14.5 990 1294 1778 
Siphon 
Belkin (1950) indicated 13 pairs -of hairs are of uniform 
occurrence on the siphon and valves of the Culicines, but only 
hair 1 (siphonal tuft) and hair 2(preapical spine) were studied. 
v,A> 
The remainder are associated with the siphonal valves. 
Position: as illustrated in Fig. 3, 6, 9. 
Branching: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
II III IV II III IV II III IV II III IV 
1 3.17 5.00 8.00 0.52 0.88 1.29 0.07 0.13 0.19 358 
2 1.00 1.00 1.02 0 0 0.14 0 0 0.02 1 1 1 
Length: as expressed in the following table 
Hair Mean S.D. S.E. Mode 
* 
II III IV II III IV II III IV II III IV 
1 278.4 393.5 521.0 18.6 44.8 36.9 2.69 6.46 5.33 281 416 518 
2 35-3 45.7 64.3 5.9 6.3 6.6 0.86 0.91 0.96 40 45 56 
Barbing: 
Hair 1: barbs 2-4 times longer than diameter, density moderat 
Sclerotization: 
Hair:l: has a ring around the alveolus. 
Pecten Teeth 
Position: as illustrated in Fig. 3, 6, 9. 
The second instar averaged 15*33 teeth for 80 specimens, 
range 12-20; the third instar averaged 17.54 for 80 specimens, 
range 14-21; and the fourth instar averaged 19.77 for 55 
specimens, range 16-25. 
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DISCUSSION AND CONCLUSIONS 
This study described and compared the chaetobaxy of the 
head, thorax, abdomen and terminal segments (except ventral 
I 
anal brush and siphon valves) of the second, third and fourth 
instars of Aedes (Ochlerotatus) communis (DeGeer) • Gerta,in 
characters have shown no value in distinguishing between instars 
while others serve as excellent criteria0 
* 
Hair Position 
Except for anal hair 1, indistinguishable variation was 
observed in the position of hairs either within or between 
instars c 
Hair Branching 
hairs may be unbranched or branched in all three instars, 
or unbranched in one instar and branched in other instars„ 
Among hairs that branched, the mean number of branches for most 
hairs increased from instar II to instar III and from III to IV0 
Infrequently the mean number of branches did not change with 
ecdysis. The mode also was the same in all three instars or 
higher in later instars0 
There are many types of hair branching: 1) In macroscopic 
hairs, the branches have an equal point of origin near the 
alveolus and are always on the same plane so that they are 
spread out like the ribs on a fan0 (i*e0, abdominal hair o in 
segment I and II, or prothoracic hair 5)» 1^ branches arise 
further up the shaft (called secondary branching), they would 
46 
not be counted. If a hair has two branches, the branches are 
usually equal or one is somewhat longer and thicker than the 
other. If more branches are present, some are longer and thicker 
than others. 2) In microscopic hairs, branching typically occurs 
on the same plane well away from the alveolus with the branches 
equal or subequal in length. (i.e., the second pentad hair in 
segment VIII). If the branches arise from more than one plane, 
and these may be decidedly unequal in length, diameter and 
point of origin, (called conical hairs, ice., mesothoracic hair 
13 and 14) an estimation is given of the number of branches per 
hair. 
Hair Length 
If more than one branch was present, the longest one was 
that measured. Except for hair 7 in abdominal segment III, IV 
and V, all hairs increased in mean length in later instars. 
Hair Barbing 
Barbs were apparently restricted to the macroscopic hairs 
except for the hairs of the anal segment. Hair barbs showed 
variation in length and density on an individual shaft, on the 
same hair between the right and left side of an individuals, 
between different individuals and different hairs. The barbing 
was similar between three instars, the hair barb pattern are . 
shown in figure a0-2a which shows the different density and length 
of barbs. The shortest barbs were visible only at 430x under the 
phase contrast microscope. 
Basal Sclerotization 
47 
Most but not all macroscopic hairs touched or were 
surrounded by a sclerotized atea, The microscopic hairs are 
without basal sclerotization except those hairs on the pleural 
tubercles, (i.e., hair 11 in pro-, meso- and metathorax). Little 
or no difference appeared between instars. 
Comb Scales and Pecten Teeth 
The number of comb scales increased in the later instars. 
The number of pecten teeth show no value in distinguishing 
between instars. 
# 
Serial Homologies 
The head chaetotaxy is greatly modified and fused together? 
the serial homology is hard to determine. 
Homologies on the thorax are relatively easy to determine. 
Pleural group 9-12 uniformly occurred which serve as a land mark 
for serial homologies. Hairs 8 and 7 on the meso- and metathoracic 
segments were transitory in nature (absent in second instar but 
present in third and fourth instars), occupied the same position 
relative to the pleural tubercle, were macroscopic in size and 
were similar in branching statistics. Hairs 13 and 8 on the meso- 
and metathorax, and also hairs’ 14 and 13 on the meso- and meta¬ 
thorax possess the similar characters mentioned above, these 
suggest that the hairs of these three pairs are homologous. 
As on abdominal segments I to VII, most hairs show a similar 
position and degree of development. Although the position of 
certain hairs may be changed eonsiderablly between segments, they 
still tend to retain their characteristic branching and degree of 
-A 
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development. 
It seems obvious, in Aedes (Ochlerotatus) communis (DeGeer) 
that the chaetotaxy is derially homologous except for the head 
and its appendages and the anal segment. The homologies among 
these parts are known less obvious than for the less specialized 
body parts. 
Characterization of the Instars 
Fourth Instar 
Length of whole body: About 11-12 nu m. 
Head: Head rounded, wider than, long; antenna cylindrical, shorter 
than head, small spines present, antennal tuft situated before the 
middle, not reaching tip, 4-9 branched. Post clypeal 4 small, 
single or 2-4 branched; inner frontal 5 and midfrental 6 long, 
single (occasionally double); outer frontal 7, 5-10 branched, 
weakly barbed. Sutural 8 usually double (1-3)j transsutural 9, 1-4 
branched;, orbital 10, 1-3 branched. Basal 11, 2-8 branched; infra¬ 
orbital 12 multiple, 3-8 branched; subbasal 13 usually single; 
postmaxillary 14 usually single, spine-like; submental 15, 2-7 
branched. 
Prothorax: Accessory dorsal 0 tufted and short; submedian group 1 
long, barbed, 2-4 branched; 2 single; 3 shorter than 1 and 2, 
single or double. Dorsal hair 4 single, median length, 5 long, 
2-5 branched; 6 long, single; 7 long, 2-5 branched, all barbed. 
Dorsal lateral 8 short, usually double (1-3); pleural group 9 and 
12 long, single; 10 half as long as 12, usually single (1-2); 11 
short, 1-4 branched; median-ventral 1.4 usually single (1-3), short. 
7 a 7 
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Mesothorax: dorsal 1 median length, 1-4 branched; 2 short, 1-4 
branched; 3 single, fairly long; 4 median length, 1-5 branched; 
5 and ? usually single, long; 6 long, multiple, 5-12 branched; 
dorsal lateral 8 long, multiple (6-12); pleural group 9 long, 
multiple, 6-12 branched; 10 and 12 long and single; 11 short with 
1-3 branched; ventrolateral 13 short, multiple (9-18); median- 
ventral 14 shorter than 13, 9-15 branched. Usually long hairs 
were barbed. 
Metathorax: Dorsal 1 short, 1-5 branched; 2 short, longer than 
1, 1-5 branched; 3 short, multiple, 7-14 branched; 4 short, 2-8 
branched; 5 short, usually single (1-2); 6 fairly long, single; 
7 long, multiple (6-11); dorsolateral 8 short, multiple, 7-12 
branched; pleural group 9 long, 3-9 branched; 10 single, long; 
II short, 1-4 branched; 12 single, median length; median-ventral 
13 short, multiple with 7-15 branches. 
Abdomen: Lateral abdominal hair 6 usually double on segments 
I-III and V (occasionally triple), single or double on segments 
IV and VI, all well developed; hair 7 on segment I and II usually 
single or double, reduced in length and more branched on segments 
III to VI; comb of segment VIII with 22-78 scales in a triangular 
patch; siphonal Index 2.5 to 3.0; pecten with 16-25 teeth, not 
reaching middle of siphon; siphonal tuft 5-H branched, barbed, 
inserted beyond pecten near the middle of siphon. Anal segment 
longer than wide, with saddle extending halfway to more than ^wo- 
thirds down the sides; lateral hair usually single (occasionally 
double); lower caudal hair 2 of dorsal brush multiple, 5-8 
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branched; upper caudal hair 3 single and long; precratal hair 
3-5 branched, short; cratal hair 4-7 branched, long; gills about 
twice as long as saddle or longer, pointed. 
Third Instar 
Length of whole body: About 7-7*5 m0 m. 
Essentially the same as the fourth instar, except for re¬ 
duced length and branches of certain hairs; comb of segment,:VIII 
reduced to 23-47 scales; lateral hair of saddle bordered by both 
membrane and saddle or slightly inside the saddle; precratal hair 
1-3 branched; cratal hairs usually double or triple. 
Second Instar 
Length of whole body: About 4.5-5 m. m. 
Essentially as in the third instar, except for reduced 
branching and length of certain hairs, and some transitory hairs 
(mesothoracic hair 8, metathorax 7 and abdominal hair 9 in segments 
I to VII) absent in this instar; comb with 14-20 scales in segment 
VIII; lateral hair of saddle usually on membrane just ventral to 
saddle; precratal and cratal hairs all single. 
Differentiation Between Instars 
The most reliable character for distinguishing the second 
from third instars was the presence or absence of transitory hairs 
on the mesQ-, metathorax and abdominal segments I-VII; the position 
of the alveolus of the saddle lateral hair possess some value in 
separating +--he last three instars; the difference in the number of 
branches of certain hairs, particularly the precratal and cratal 
hairs provided^other good criteria for differentiating between 
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instars; the number of comb scales also have some value in di¬ 
fferentiation of the instars. 
Characteristics Available for the Separation of the Last Three 
Instars of Aedes communis 
1. Body length 
2. Mesothoracic 
hair 8 
3. Metathoracic 
hair 7 
4. Abdominal hair 9 
in seg. I-VII 
5* Position of the 
alveolus of the 
saddle lateral hair 
6, Branches of pre- 
cratal hair 
7* Branches of 
cratal hair 
II III IV 
4*5-5 m.m, 
absent 
7-7,5 m.m. 
present 
11-12 m.m. 
present 
absent present present 
absent present present 
on membrane 
just ventral 
to saddle 
bordered by 
both membrane 
and saddle or 
slightly inside 
the saddle 
indide 
and usual¬ 
ly on the 
lower part 
of the sad¬ 
dle 
single 1-3 branched 3-5 branched 
single double or triple 4-7 branched 
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SUMMARY 
The fourth instar larvae of the Culicidae have been studied 
intensively for taxonomic purposes, yet the published work on the 
identification of early instar mosquito larvae has been relatively 
slight, particularly for the second and third instars0 This si¬ 
tuation is true also for the chaetotaxy of tha larval Aedes 
communis♦ 
This 'study described and compared the chaetotaxy of the 
head, thorax, abdomen and the terminal segments of the second, 
third and fourth instar larvae, except the number of hairs in 
the ventral anal brush and the hairs of the siphon valves which 
could not be adequately observed. A knowledge of these is of 
considerable value in taxonomic and geographic variation studies. 
Specimens were collected from Chesterfield pool near 
Amherst during May of 1967 and 1969® Many were individually 
i 
reared so that only specimens of known instar were used for the 
study. 
The position, branching, length, spiculation and basal 
sclerotization of each hair were described. Certain statistic 
analysis were included in the descriptions of branching and 
length. These were presented in separate tables for the various 
body regions. 
It is found that except for anal lateral hair 1, no 
position variation was observed either within or Detween instars. 
1 Hair branching and length of most hairs usually either 
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increases or remains approximately the same in the later instars. 
Little or no change occurred in hair barbing and basal scleroti- 
zation. 
The most reliable character for distinguishing the second 
and third instars were the presence or absence of transitory 
hairs. The position of the alveolus of the saddle lateral hair 
possesses considerable value in separating the last three instars. 
The difference in the number of certain hairs, especially the 
precratal and cratal hairs provided other good criteria for 
differentiating between instars. The number of comb scales also 
have some value in differentiating the instars. 
The shape of comb scales provided good criteria for sepa¬ 
ration of a recently described subspecies of Aedes communis 
(Aedes communis nevadensis) from the typical form and the 
structure of the saddle spine was used to differentiate between 
two very close species, Aedes communis and Aedes inflicatus. 
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pig. 1-3. Second instar. 
Pig. 1. Thorax and abdominal segments I-V 
Pig. 2. Head 
Pig. 3. Abdominal segments VI-VII and terminal 
segments 
i 
5?ig. 1 
Fig. 2 (Head) 
Fig. 3 
Pig. 4-6. Third instar. 
Pig. 4. Thorax and abdominal segments I-V 
Pig. 5. Head 
Pig. 6. Abdominal segments YI-VII and terminal 
segments 
/ 
Pig. 4 
7~9. Fourth, instar. 
Fig. 7. Thorax and abdominal segments I-V 
Fig. 8. Head 
Fig. 9. Abdominal segments VI-VII and terminal 
segments 
Pig. 7 
Pig. 8 (Head) 
Pig. 9 
Fig. 10. Left antenna, dorsal view. 
Fig. 11. Left antenna, ventral view. 
Fig. 12. pecten teeth. 
Fig. 13- comb scale. 
Fig. 14. Secondary branching of hair. 
Fig. 15-16. Typical branching of macroscopic hairs 
Fig. 17-18. Typical branching of microscopic hairs 
Fig. 19. Conical microscopic hair. 
Fig. 20-22. Barbed hairs. 
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